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This document is available for constant updating. If there is information here that is incorrect or inadequate, please contact the Animal Ethics Officer (refer to the last page) who will arrange for the document to be updated. All updates to this document are dated on the lower left section of each page. It is best to use the latest version.

A wide variety of fish species, both native and exotic, are available commercially. It is very easy to keep fish in an aquarium in the classroom. As an educational tool, aquaria can be used to study the habitats of fish, their reproductive processes and other behaviours. With a small breeding tank, for example, students can watch the spawning, hatching and development of fish. In a school environment, it is much easier to keep, and maintain, freshwater tanks than marine ones.

If fish in an aquarium in a classroom or some part of the school site are purely for observation no approval from the Queensland Schools Animal Ethics Committee is required. However if fish are measured, weighed or involved in a scientific activity, approval is needed from the QSAEC prior to undertaking the activity.

Where different species of fish are kept in a community environment, consideration must be given to species compatibility. It is important to note that, as some fish grow, they may bully smaller individuals, even of the same species. When considering which fish to use, your capacity 
to maintain and care for the fish should also be considered prior to setting up the aquarium. This activity may be a long term commitment. Thought must be given to the care of fish over long weekends and during school holidays. Arrangements must be made for appropriate maintenance of the aquarium during these periods.

In Australia, the common name for particular fish species is variable between states or even between different parts of the same state. For this reason, it is advisable to use scientific names. As there is a large variety of fish, this material can only provide information in general terms.

Keys and descriptions of species can be obtained from scientific publications. There is ample material about Australian marine and freshwater fish (refer to the list of references) and the fish department in the Australian Museum can be contacted for more details concerning identification.

The DPI&F website is an excellent reference tool and resource for ideas and information about fish and aquaculture.

Varietal range difference

There are some 25 000 species of fish divided into three groups: jawless, cartilaginous and bony. Many of these are suitable for school aquaria.

Physical attributes

Size: The size of a fish will be determined by factors such as the size of the aquarium, number of other fish and availability of food. Goldfish and Rainbow fish range from 10–160 mm.

Weight:
In an aquarium 2–250 g.

Range of breeding ages: Adulthood varies with the species. Spawning continues from adulthood to death.

Temperature: Fish are poikilothermic, that is, cold blooded, so their body temperature is determined by their environment. References will need to be consulted for the physical attributes of particular species.

Environment

The least complicated environment is a natural pond in the school grounds. If this is not possible, an aquarium in the classroom is relatively simple to maintain. The tank needs to be kept at room temperature and should not be exposed to direct sunlight, as the sunlight will overheat the water and cause a rapid growth of algae. It should include plants and other invertebrates, and be allowed to stabilise for one to two weeks before the fish are added.

Filtration and aeration can be added to facilitate fish survival but each addition of physical support to the tank increases the probability of the system breaking down. It also adds to the amount of monitoring required.

If tropical fish are to be kept, a heating and temperature control system must be used.

With a marine tank, the system becomes even more complex and is not recommended unless you have prior experience and success in another context such as at home.

The following points are general rules for preparing freshwater aquaria suitable for tropical and temperate fish species, including Australian native fish.

Space

The size of the aquarium depends on the size of the fish. A formula determines the maximum carrying capacity of an aquarium. This formula provides for around 1.5 cm length of a fish per 4.5 litres of water. More space is required if the tank is not ventilated. One or two small airstones, connected to an aerator, must be used for a 35–70 litre tank. More should be used for bigger tanks. Beware of oil scum on the surface of the water as it will interfere with gas exchange.

Covers

In the school context, the use of a suitable cover is essential for all aquaria. This prevents fish from jumping out and dust and toxins, such as insect sprays, entering the tank. A glass or other solid cover should only be used if the tank is ventilated. For an unventilated tank, it may be necessary to make a frame and cover from suitable mesh. Appropriate care must be taken if insect spray is used. An additional cover such as a towel should be left in place for six hours after spraying the room.

Temperature

For most tropical and temperate fish, a water temperature range of 22˚C –25˚C is adequate. An aquarium heater may be used to control the temperature.

Light

The aquarium should not be exposed to direct sunlight as the sunlight will overheat the water and cause a rapid growth of algae. A diffused, filtered natural light can be used. If using artificial light, fluorescent tubes can be used for almost all aquariums. The amount of light must be controlled by a timer. Lights must not be suddenly turned on and off because some fish may become very nervous and move erratically around the tank. A dimmer light switch will avoid this problem. The correct lighting is very important for aquarium plants. In a new aquarium, 12 hours of artificial lighting each day should be enough for most aquatic plants. The exposure time may be increased or decreased until a good plant growth rate is achieved.

Shelter

An aquarium should try to replicate the natural environment of the fish.

Bedding

Washed river gravel is an ideal bedding material for aquariums. The bottom of the tank should be covered with an average of 75 mm of suitable bedding material.

Filtration

This process has a very significant effect on the water quality and fish health. The three types of filtration are mechanical, biological and chemical. The most popular and easiest to apply is mechanical filtration.

Cleaning

Water should be changed about once every one to two months. It is important not to replace all the water at once, 20–25% of the volume is sufficient. A major cleaning should be undertaken once every four months. The fish must be removed, placed in a container with 25% of the original tank water and covered. The walls of the tank must be cleaned carefully, with all chemical residue from the cleaning being rinsed away. Thoroughly wash sand and gravel to remove any accumulated debris. The tank should be two-thirds filled with tap water and allowed to stand for at least half a day before the remaining sand or gravel, water and fish are returned to the tank. Water is aged by leaving it stand for 24 hours or by using a chemical ageing agent.

Nesting

Details about breeding tanks vary with each species. Separate breeding tanks may be required.

Food requirements

Type

Tropical and temperate manufactured foods are required twice a day. If the fish is a native that has been collected, valuable information about food can be obtained by observation of the habitat and in reference materials. Other types of foods may be given, for example, frozen food mixtures, prawns, brine shrimp and mosquito larvae. Unless expert advice can be obtained, commercially available foods are preferred.

Quantity

This depends on the type, age and number of fish in the tank. However, as a general rule, sufficient food that can be eaten within a few minutes should be given. Overfeeding can cause health problems.

Regularity

Feeding once a day is usually sufficient. Do not feed more than twice a day.

Water

For the first filling, tap water must be left to age in the tank for 24 hours before introducing plants or fish. The most important factors to be monitored are the water pH, dissolved oxygen and hardness. The recommended levels for a temperature of 20–25˚C are pH 6.5–8, an oxygen level not less than 5 p.p.m. and total hardness about 100 p.p.m.

Normal behaviour

Varies with species and therefore other references will need to be consulted for the type of fish you plan to keep.

Signs of illness

Signs of illness include skin lesions such as spots, ulcers or growths, floating, listing and swimming upside down.

Handling

Fish must not be handled. A small aquarium net can be used to capture the fish.

Euthanasia

In the case of an animal becoming so sick, diseased or injured that recovery is unlikely or undesirable on humane grounds, then euthanasia must be arranged with a person competent in the technique with this species.

Disposal

If fish die from natural causes or are euthanased they should be removed from the tanks as soon as possible, placed in a plastic bag, sealed and then disposed of through the school’s waste disposal service.
Unwanted fish should be taken to an aquarium shop for rehoming or disposal. Fish should not be released into natural waterways or flushed down toilets.

Approved Activities: fish

Any teacher conducting a scientific animal activity must have:

1.a.
relevant science or science education qualification (e.g. Agricultural Science, Biological Science), 

or
1.b.
relevant science or science education experience as deemed appropriate by the school principal (generally 2 years experience), 

           and
 2. 
competency in the particular procedure.
For new or inexperienced teachers (less than two years experience), all activities must be conducted under the supervision of a Science or Agricultural Science Head of Department (HOD) or suitably experienced person. In the case of small and/or remote schools where direct supervision by a Science/Agricultural Science HOD or suitably experienced person may not be possible, the new or inexperienced teacher must provide a lesson plan to a Science or Agricultural Science HOD or experienced teacher (minimum 10 years) in another school prior to conducting the activity. The Science/ Agricultural Science HOD or experienced teacher should discuss the activity and any potential issues with the beginning/inexperienced teacher, and provide guidance and mentoring on delivery of the proposed activity.

Persons deemed to be suitably qualified will have conducted risk assessments on the procedure/s to be carried out and found the procedure/s to be safe and humane from an animal welfare perspective as well as safe from a student welfare perspective. When conducting the procedure, due regard must be given to the maturity and suitability of the student/s involved in the activity.  

Staff using animals should be skilled in relevant techniques and familiar with and follow all requirements under the Animal Care and Protection Act 2001, the Australian code of practice for the care and use of animals for scientific purposes – 7th Edition 2004 and the Agricultural Industry codes (SCARM codes).  Particular reference should be made to these Sections of the Code: 

· Section 3: Responsibilities of investigators and teachers 

· Section 4: Acquisition and care of animals in breeding and holding facilities  

· Section 6: The use of animals in teaching.

Teachers should ensure that animal users, including students and visitors are provided with adequate prior instruction in specific activities to enable appropriate care of an animal and to minimise risk of undue stress or harm to an animal.

If your school participates in any of these activities with fish, check the relevant Standard Operating Procedures and ensure that your activity is approved. If approval from the Queensland Schools Animal Ethics Committee (QSAEC) is required, check the Education Queensland or Queensland Catholic Education Commission websites, and search Animal Ethics.

Categories of Activities

	Categories
	Description

	1
	Activities are permitted by all students and teachers with due care for the welfare of animals.

	2
	Activities may be conducted by students who have received appropriate instruction before commencing the activity.

      Routine management practices performed regularly by students following detailed instruction and supervision.  Once assessed as competent by teacher/instructor this activity can be associated with a greater degree of independence although will still occur under supervision.

	3
	Activities require a higher level of student skill than Category 2 activities before they are attempted. They must be justified by the course syllabus.

      Routine management practices, which on occasion may be undertaken by students under close direct supervision following detailed instruction and observation of this activity. 

	4
	Activities must be justified by the syllabus. All these activities have the potential to cause distress. Some of these activities are painful to the animal, even when done properly. 

      The activity should only be undertaken by operators with expertise in this procedure and which is part of routine management practices. Students will only observe. 

	5
	Written permission must be sought from the QSAEC if students are to observe.


Please note:

The categories of activities explained above are used with these activities.
When carrying out several operations on the one animal at the one time, plan the operations so that the one causing most stress is performed last.

Please Note: 
Education Queensland schools and Lutheran Schools have approval from the Queensland School Animal Ethics Committee to undertake a scientific activity titled: Blood Flow in Fish Tails.  If other Queensland schools wish to use this activity as part of their Science program approval must be obtained from the QSAEC prior to undertaking the activity with students.
However any activity, other than the above QSAEC approved activity, that involves removing fish from water is prohibited, except where transferring fish for cleaning or rehousing purposes.
Observation of normal behaviour of fish: Category 1
This may include observing activities such as fish swimming, feeding and breathing. Observation does not involve capture and students must not knock on the tank.

Fish photography: Category 1
This can be conducted either in a small photography tank or in an aquarium. Provide supervision and care when transferring fish to the photography tank and be aware of the 
heat that may be generated by photographic lights. Very good results can be obtained using a short, telephoto lens fitted to a camera equipped with a 200 ASA film and a good lighting system. A teacher of photography should supervise this activity.

Appropriate care of classroom pets: Category 2
Students must only uncover the tank and feed the fish under supervision, according to a roster or when they have acquired the necessary skills.

Students can change the water and clean the tank. In the case of major cleaning, fish must be removed from the tank, using an aquarium net, before the start of the cleaning process. 
Care must be taken to ensure that fish are out of water for the shortest possible time. Well established routines should be applied to the care and feeding patterns used in the classroom. Routines for cleaning and maintenance must take into account school holiday times.
Resources and links
Web sites

Queensland Department of Primary Industries and Fisheries:

http://www.dpi.qld.gov.au
Fisheries and Aquaculture – Australian Government portal 

www.agriculture.gov.au
University of Sydney (Faculty of Veterinary Science)

http://www.library.usyd.edu.au/VEIN/links/fish.html
The Australian and New Zealand Council for the Care of Animals in Research and Teaching (ANZCCART):

www.adelaide.edu.au/ANZCCART/front/animalfact.htm
SCARM technical reports:

www.affa.gov.au/docs/operating_environment/armcanz/home.html
Check the Resources and Links on the EQ and QCEC websites, search Animal Ethics.

Check the Standard Operating Procedures (SOPs) – Aquaculture for Queensland Schools on the EQ and QCEC websites, search Animal Ethics.

Printed texts

The following publications are useful for educational purposes and for establishing aquaria:                                                                                                                          

The Queensland Department of Primary Industries & Fisheries have a number of really useful documents about aquatic animals like ‘Native Fish for Aquariums’ and ‘Ornamental fish can become monumental pests’.

National Health and Medical Research Council, (2004), Australian code of practice for the care of animals for scientific purposes, 7th Edition, Canberra.

Reilly, J.S. (Ed.) (2001) Euthanasia of Animals Used for Scientific Purposes, 2nd Edition, ANZCCART, Adelaide.

Uncover a Shark, Silver Dolphin, Becker & Mayer, Bellevue, Washington. An excellent alternative in a book format with plastic model parts to make it easy to view internal body parts and body systems + information. An excellent resource that all school libraries should have.
Allen, G.R. and Cross, N.J. (1982) Rainbowfish of Australia and Papua New Guinea, Angus and Robertson, Sydney.                                                                                  

Grant, E.M. (1982) Guide to Fish, 5th edition, Coordinator General’s Department Brisbane, Queensland.

Leggett, R. and Merrick, J.R. (1987) Australian Native Fish for Aquariums, J. R.Merrick, Sydney       

McDowall, R.M. (Ed.) (1980) Freshwater Fish of south-eastern Australia, (New South Wales, Victoria and Tasmania) A.H. and A.W. Reed. Pty Ltd, Sydney.
McInerny, D. and Gerard, G. (1980) All about tropical fish, 3rd edition, Harrap, London. 

Merrick, J.R. and Schmida, G.E. (1984) Australian Freshwater Fish: Biology and Management, J.R. Merrick, Sydney.

Munro, I.S.R. (1958) Handbook of Australian Fishes. CSIRO, Australia.

For assistance on Animal Ethics and Animal Welfare in Queensland schools:

· Check the Education Queensland website, search Animal Ethics http://education.qld.gov.au/curriculum/area/science/animal-ethics.html
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